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(54) Connector for cartridge of electronic parts

(57) A unit is composed in such a manner that the
circuit board is fixed along the back face of the plug
housing into which the contacts are incorporated. The
plug type connector is assembled in such a manner that
the cover housing is slid in parallel with the surface of

the circuit board and incorporated into the unit. At this
time, the edge section of the circuit board and the edge
section of the plug housing, which is set along the circuit
board, are introduced into the guide groove of the cover
housing.
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Description

[0001] The present invention relates to connectors for
cartridges of an electronic part or parts.
[0002] In general, an image forming apparatus is pro-
vided with a function of letting a user of the image form-
ing apparatus know that the renewal time of a toner car-
tridge has come. Commonly, when the toner cartridge
is attached to the image forming apparatus, a counter
to count the number of times of image formation is reset.
The number of times of image formation is integrated by
the counter on the image forming apparatus side. When
this number of times of image formation has reached a
predetermined value, a command is displayed on an op-
eration display so that the toner cartridge can be re-
placed with a new one.
[0003] In the image forming apparatus, a quantity of
toner supplied to a developing device is controlled ac-
cording to the concentration of toner accommodated in
a toner cartridge, so that an image of high quality can
be formed on a sheet of paper at all times. Therefore, it
is necessary that a quantity of residual toner in the toner
cartridge is accurately grasped. This quantity of residual
toner is calculated by giving consideration to the number
of times of image formation, which is counted by the
above counter, and the size of a sheet of paper.
[0004] In this connection, in some cases, a toner car-
tridge, the life of which has not been fulfilled yet, is once
detached from an image forming apparatus for the pur-
pose of maintenance and then attached to the image
forming apparatus again. In this case, since the counter
to count the number of times of image formation is reset,
it is impossible to accurately judge the life of the toner
cartridge and the quantity of residual toner.
[0005] Recently, the market is infested with imitation
articles made by the third parties. When these imitation
articles are used, toner of low quality is supplied to the
image forming apparatus. As a result, it is impossible or
at least difficult for the image forming apparatus to ex-
hibit the normal performance, and further the image
forming apparatus might become out of order.
[0006] Therefore, the present inventors have devised
that a memory to store various information is housed in
the connector on the toner cartridge side. However, in
this case, the following problems may be encountered.
In the case of a commonly used connector housing of
one piece structure, it is difficult to arrange a circuit
board including a memory in the housing, and further it
is difficult to assemble the connector.
[0007] Various aspects and features of the present in-
vention are defined in the appended claims.
[0008] A first aspect of the invention provides a con-
nector for a cartridge of electronic parts, which is a plug
type connector fixed to a side plate of the cartridge of
electronic parts, including: a plug housing having a back
face opposing to the side plate of the cartridge of elec-
tronic parts; a cover housing combined with the plug
housing; and a circuit board held by both the housings.

[0009] Embodiments of the present invention relate to
connectors for cartridges of an electronic part or elec-
tronic parts, such as, for example a toner cartridge, or
a toner cartridge incorporated for example into a copier,
facsimile terminal equipment or printer.
[0010] The present invention has been accomplished
in view of the above circumstances. Embodiments of the
present invention can provide a connector for a cartridge
of an electronic part or electronic parts, such as, for ex-
ample a toner cartridge which can be more easily as-
sembled.
[0011] If the housing is composed of one piece, the
structure in which the circuit board is laid out in the hous-
ing is restricted. However, according to the present
structure, the housing is composed of two pieces.
Therefore, the freedom of layout of the circuit board is
enhanced, and the assembling can be easily carried out.
When the number of times of image formation and the
information about a quantity of residual toner are stored
in the memory mounted on the circuit board housed in
the connector, even if the cartridge of electronic parts is
detached before the life of the cartridge is fulfilled and
the cartridge of electronic parts is attached again, it is
possible to accurately grasp the life of the cartridge of
electronic parts and the quantity of residual toner. Fur-
ther, when ID number is stored in the memory, it is pos-
sible to distinguish an imitation article from a true article.
Therefore, it is possible to avoid using the imitation ar-
ticle. In this connection, the cartridge of electronic parts
may be a single body. Alternatively, the cartridge of elec-
tronic parts may be composed of a unit in which other
components of the image forming apparatus are inte-
grated.
[0012] A second aspect of the invention provides a
connector for a cartridge of electronic parts according
to the first aspect of the invention, wherein the plug
housing and the cover housing are combined with each
other being relatively slid in a direction parallel with a
surface of the circuit board. In this structure, the com-
ponents can be easily assembled by a sliding assem-
bling motion.
[0013] A third aspect of the invention provides a con-
nector for a cartridge of electronic parts according to the
second aspect of the invention, wherein the cover hous-
ing includes guide grooves to guide a sliding motion of
the plug housing, and edge sections of the circuit board
and edge sections of the plug housing are slid in the
guide grooves. In this structure, the components can be
easily assembled by a sliding assembling motion. Fur-
ther, since edge sections of the circuit board and the
plug housing are inserted into the guide grooves, the
mechanical strength of combination of both the hous-
ings is high, and both the housings are so tightly com-
bined with each other that the intrusion of toner into the
housing can be prevented.
[0014] The invention described as a fourth aspect of
the invention provides a connector for a cartridge of
electronic parts according to the first aspect of the in-
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vention, wherein the circuit board is connected with the
plug housing in such a manner that the circuit board cov-
ers an open portion of the plug housing, and a closed
cross-section is formed by the circuit board and the plug
housing. In this structure, the circuit board functions as
a wall section of the plug housing. Therefore, the struc-
tural strength can be ensured.
[0015] The invention described as a fifth aspect of the
invention provides a connector for a cartridge of elec-
tronic parts according to one of the first to fourth aspect
of the invention, wherein a unit including the plug hous-
ing, circuit board and contacts is incorporated into the
cover housing. When the components are integrated in-
to a unit, the assembling can be easily carried out.
[0016] The invention described as a sixth aspect of
the invention provides a connector for a cartridge of
electronic parts according to the fifth aspect of the in-
vention, wherein a forward end of a holding member to
hold the circuit board and an exposed end portion of a
lead penetrating the circuit board are located on the sub-
stantially same face as the back face of the plug hous-
ing, and they are located at the most backward position
of the unit. According to the present structure, it is pos-
sible to conduct automatic mounting in which the leads
of contacts and others can be automatically soldered to
the circuit board in a dip tank.
[0017] The invention described as a seventh aspect
of the invention provides a connector for a cartridge of
electronic parts according to the sixth aspect of the in-
vention, wherein the cover housing is provided with a
protruding section for attaching to the cartridge of elec-
tronic parts. In this structure, the protruding portion
which protrudes backward is arranged on the cover
housing side. Due to the foregoing, the automatic
mounting can be substantially realized when the back
of the unit to which the circuit board is attached is made
flat.
[0018] The invention described as an eighth aspect of
the invention provides a connector for a cartridge of
electronic parts according to one of the first to seventh
aspect of the invention, wherein a lock section for lock-
ing both the plug housing and the cover housing, which
are combined with each other, is arranged in a space
surrounded by the plug housing and the cover housing.
In this structure, what is called an inner lock structure is
adopted. Therefore, when both housings are once com-
bined with each other, they are not disconnected from
each other even if a shock is given to them.
[0019] The invention will now be described by way of
example with reference to the accompanying drawings,
throughout which like parts are referred to by like refer-
ences, and in which:

Fig. 1 is an exploded perspective view of a plug type
connector and a receptacle type connector which
form a pair of connectors as an embodiment of the
present invention.
Fig. 2 is an exploded perspective view of the plug

type connector, wherein the view is taken from the
back side.
Fig. 3 is an exploded perspective view of the plug
type connector which corresponds to one process
of assembling the connector.
Figs. 4(a) and 4(b) are perspective views respec-
tively showing a contact.
Fig. 5 is a lateral cross-sectional view showing a
plug type connector.
Fig. 6 is a partially cross sectional side view show-
ing a state in which a unit and housing cover are
relatively slid from each other so that they can be
assembled.
Figs. 7(a) and 7(b) are cross-sectional views of pri-
mary portions of both housings which successively
show

[0020] Although the above aspects of the invention re-
fer to a cartridge of electronic parts, it will be appreciated
that these aspects are not limited to the cartridge having
electronic parts, and a cartridge having an electronic
part falls within the scope of these aspects and the ap-
pended claims.
processes in which a combination state of a plug hous-
ing with a cover housing is locked.
[0021] Referring to the appended drawings, a pre-
ferred embodiment of the present invention will be ex-
plained below.
[0022] Fig. 1 is an exploded perspective view of a plug
type connector 1 and a receptacle type connector 2
which form a pair of connectors as an embodiment of
the present invention. Fig. 2 is an exploded perspective
view of the plug type connector 1, wherein the view is
taken from the back side. Fig. 3 is an exploded perspec-
tive view of the plug type connector which corresponds
to one process of assembling the connector.
[0023] Referring to Fig. 1, the plug type connector 1
is fixed to a side plate of the toner cartridge. On the other
hand, the receptacle type connector 2 is fixed to a pre-
determined portion of the image forming apparatus
body. Referring to Fig. 2, the plug type connector 1 in-
cludes: a plug housing 6 having a back face 3 which is
opposed to a side plate of the toner cartridge, the plug
housing 6 holding a plurality of contacts 4, 5, the profile
of which is a reverse L-shape, laterally in line; a cover
housing 7 combined with this plug housing 6; and a cir-
cuit board 8 held by both the housings 6, 7. Reference
numeral 9 is a pair of attaching hooks protruding from
an upper portion of the back face of the cover housing
7. Reference numeral 38 is a pair of positioning ribs pro-
vided in the same manner. These attaching hooks 9 and
positioning ribs 38 are used when the plug type connec-
tor 1 is attached to the side plate of the toner cartridge.
[0024] The plug type connector 1 is assembled as fol-
lows. As shown in Figs. 3 and 6, when the circuit board
8 is set along and fixed to the back face of the plug hous-
ing 6 into which the contacts 4, 5 are previously incor-
porated, a unit U including the plug housing 6, contacts
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4, 5 and circuit board 8 can be formed as an intermediate
body for manufacturing. Next, the cover housing 7 is as-
sembled to this unit U when the cover housing 7 is rel-
atively slid in parallel with the surface 8a of the circuit
board 8. In this way, the cover housing 7 can be easily
incorporated into the unit U by a sliding motion. Since
the components are formed into a unit and the cover
housing 7 can be incorporated into the unit U by the slid-
ing motion, the assembling work can be made easy.
[0025] In the unit U, the circuit board 8 has a function
of making up the wall section of the plug housing 6. Al-
though not shown in the drawing, for example, devices
such as diodes and condensers are attached onto the
surface 8a of the circuit board 8 which is exposed out-
side the unit U, and an IC package is attached onto the
reverse face 8b of the circuit board 8. Reference numer-
al 42 is a lead of an IC chip.
[0026] Referring to Fig. 2, the plug housing 6 includes:
a pair of side plates 10, 11; a front plate 12 for connecting
the lower half sections of these side plates 10, 11; a con-
tact holding wall 13 extending in parallel with the front
plate 12, the contact holding wall 13 connecting the right
and left side plates 10, 11 with each other; an upper plate
14 extending from the upper end of the contact holding
wall 13 to the back face 3 side, the upper plate 14 con-
necting the right and left side plates 10, 11 with each
other; and a bottom plate 15 for connecting the rear low-
er end portions of the right and left side plates 10, 11
with each other.
[0027] The contact holding grooves 16, 17 for holding
the contacts 4, 5 laterally in line are respectively formed
on the contact holding wall 13 and the upper plate 14.
Referring to Figs. 4(a) and 4(b), each contact 4, 5 in-
cludes: a first portion 51 extending downward along the
contact holding groove 16 on the contact holding wall
13, that is, extending in parallel with the surface 8a of
the circuit board 8; and a second portion 52 extending
along the holding groove 17 on the upper plate 14, that
is, extending in a direction perpendicular to the surface
8a of the circuit board 8.
[0028] The first portion 51 includes: a contact section
53 coming into contact with a corresponding contact of
the receptacle type connector 2; and a fixing section 55
having a press-fit protrusion 54 to be press-fitted into
the contact holding groove 16. The second portion 52
includes a narrow lead section 56. Length of the first
portion 51 of the contact 5 on the upper side is longer
than that of the contact 4. Reference numeral 57 is a
reinforcement rib provided in both the first 51 and the
second portion 52.
[0029] The lead section 56 of the contact 5 on the up-
per side is provided with a kink section 58 which is bent
into an angle shape corresponding to an inserting por-
tion inserted into the insertion hole 23 on the circuit
board 8. When the kink section 56 is elastically engaged
in the insertion hole 23, the circuit board 8 can be pos-
itively held. If some of the plurality of contacts 5 are pro-
vided with a kink section 58 which is reversely bent, the

holding force for holding the circuit board 8 can be en-
hanced. Therefore, this structure is preferable.
[0030] At the rear edge of each side plate 10, 11, there
is provided a flange-shaped edge section 18 which is
directed outward. On the bottom plate 15, there are pro-
vided first holding members 19 composed of a pair of
hooks protruding backward. On the right and left of the
base end section of each first holding member 19, there
are provided notches. Due to the above structure, length
of the first holding member 19 can be extended and a
quantity of elastic deformation of the first holding mem-
ber 19 can be ensured without protruding the forward
end section of the first holding member 19 from the back
face 3 too long.
[0031] On the back face 3 of the plug housing 6, the
second holding members 20, for example, which are
composed of a pair of pillar-shaped protrusions, are pro-
truded from the connecting portions in which the upper
plate 14 and the side plates 10, 11 are connected with
each other.
[0032] On the other hand, in the lower edge section
of the circuit board 8, there are provided a pair of inser-
tion holes 21, which are open downward, into which the
first holding members 19 composed of a pair of hooks
are inserted. In the upper section of the circuit board 8,
there are provided a pair of insertion holes 22 into which
the second holding members 20 composed of a pair of
pillar-shaped protrusions are inserted. On the circuit
board 8, there are provided insertion holes 23 into which
the lead end sections of the contacts 4, 5 are inserted,
and also there are provided insertion holes 24 into which
the end sections of the leads 42 of the IC package are
inserted.
[0033] In the lower end section of each side plate 10,
11, there is provided an angle-shaped rib 25 extending
in parallel with the edge section 18. As shown in Fig. 5,
between the rib 25 and the edge section 18, there is pro-
vided a guide groove 36 in which the front edge section
34 of the side member 27, 28 is slid being guided as
described later. Reference numeral 26 is an open
groove for forming a gap by which the lower portion of
the side edge of the contact holding wall 13 and the cor-
responding side plate 10, 11 are separated.
[0034] In the unit U in which the circuit board 8 is at-
tached to the back face 3 of the plug housing 6, as
shown in Fig. 5, an opening portion, the cross-section
of which is a C-shape, which is formed by the pair of
side plates 9, 10 of the plug housing 6 and the contact
holding wall 13, is covered with the circuit board 8. As
a result, the pair of side plates 9, 10 of the plug housing
6, the contact holding wall 13 and the circuit board 8
form a closed cross-section and exhibit a block struc-
ture. Therefore, it is possible to ensure a high mechan-
ical strength. On the other hand, the front plate 12, both
side plates 10, 11 and contact holding wall 13 also ex-
hibit a block structure. Therefore, the structural strength
can be enhanced.
[0035] In the unit U in which the circuit board 8 is set
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along and fixed to the back face 3 of the plug housing
6, as shown in Fig. 6, the forward end of the first holding
member 19, the lead sections 56 of the contacts 4, 5
penetrating the circuit board 8 and the exposed ends of
the leads 42 of the IC chip are set on the substantially
same face on line L. They are located at the most back-
ward position in the unit U. That is, the unit U has no
protruding section which protrudes backward with re-
spect to line L. Due to the above structure, it is possible
to conduct an automatic mounting in which the lead sec-
tions 55 of the contacts 4, 5 and the leads 42 of the IC
chip are soldered to the circuit board 8 in a dip tank.
[0036] Elements, which is necessary to protrude
backward with respect to line L, for attaching the plug
type connector 1 onto the side plate of the toner car-
tridge, for example, the attaching hooks 9 and the posi-
tioning ribs 38 are provided in the cover housing 7. Due
to the foregoing, the unit U can be made flat on line L,
and the automatic mounting can be substantially carried
out.
[0037] Referring to Figs. 2 and 3, the cover housing
7 includes: a pair of side members 27, 28 extending up-
ward and downward forming a groove-shape which is
open inward; a connecting section 29, which extends in
the lateral direction, for connecting the upper portions
of both the side members 27, 28 with each other; an
upper plate 30 extending from the connecting section
29; and a front plate 31 extending downward from the
front end of the upper plate 30. The pair of attaching
hooks 9 described before are protruded from the con-
necting section 29.
[0038] Referring to Figs. 2, 3 and 5, each side mem-
ber 27, 28, the profile of which is formed into a groove-
shape, has a guide groove 32 for guiding the sliding mo-
tions of the corresponding edge section 8c of the circuit
board 8 and the corresponding edge section 18 of each
side plate 10, 11 of the plug housing 6. As described
above, since the edge section 8c of the circuit board 8
and the edge section 18 of the plug housing 6 get into
the guide groove 32 of the cover housing 7, both the
housings 6, 7 can be strongly combined with each other,
and further both the housings 6, 7 can be tightly com-
bined with each other, so that toner can be prevented
from intruding into the housings. Joint portions of both
the housings 6, 7 are positively joined to each other ba-
sically with a so-called ship-lap or rabbet joint. There-
fore, the mechanical strength of the joint portion is high,
and the joint portion is tightly closed, so that toner can
be prevented from intruding into the housings.
[0039] Each side member 27, 28 is formed into a
groove-shape by the side plate 33, front edge section
34 and rear edge section 35. The front edger section 34
is formed into an angle-shape and slid and guided in the
guide groove 36 formed between the rib 25 and the edge
section 18 of the plug housing 6. Reference numeral 37
is a reinforcement rib extending downward from the con-
necting section 29 formed outward from the side plate
33 of each side member 27, 28.

[0040] Referring to Figs. 2, 3 and 6, there are provided
cantilever-shaped extending pieces 39 which extend
downward from the right and left side edges of the upper
plate 30. Each extending piece 39 has an engaging hole
41 engaged with an engaging protrusion 40 formed on
the inner face of each side plate 10, 11 of the plug hous-
ing 6. As shown in Fig. 7(a), when both the housings 6,
7 are slid and combined with each other, the extending
pieces 39 are guided along the inner face of the corre-
sponding side plate 10 (or 11). As shown in Fig. 7(b),
when both the housings 6, 7 are combined with each
other, the engaging protrusion 40 is engaged with the
engaging hole 41, so that the combination state of both
the housings 6, 7 is locked. That is, these engaging sec-
tion 40 and the engaging hole 41 compose a lock section
for locking the combination state of both the housings
6, 7 in the space 43 surrounded by the plug housing 6
and the cover housing 7.
[0041] As described above, what is called an inner
lock structure is realized. Therefore, after both the hous-
ings 6, 7 have been once combined with each other,
even if the connectors are given a shock, they are not
disconnected from each other, and further there is no
possibility that a user carelessly take apart the connec-
tors. However, in order to recycle the connectors, the
degree of locking may be determined so that the con-
nectors can be easily taken apart when necessary.
[0042] As explained above, according to the present
embodiment, the housings 6, 7 of two piece structure
are used. Therefore, the degree of freedom of designing
can be increased when the circuit board 8 is laid out in
the housing.
[0043] When the number of times of image formation
and the information about a quantity of residual toner
are stored in the memory mounted on the circuit board
8, even if the cartridge of toner is detached before the
life of the cartridge is fulfilled and the cartridge of toner
is attached again, it is possible to accurately grasp the
life of the cartridge of toner and the quantity of residual
toner.
[0044] Further, when ID number is stored in the mem-
ory, it is possible to distinguish an imitation article from
a true article. Therefore, it is possible to avoid using the
imitation article.
[0045] It should be noted that the present invention is
not limited to the above specific embodiment. For ex-
ample, the cartridge of toner to which the present con-
nectors are attached may be a single body. Alternatively,
the cartridge of toner may be composed of a unit in
which other components of the image forming appara-
tus such as a developing device, photoreceptor and
charger are integrated.
[0046] Further, devices except for IC chips may be at-
tached onto the reverse face 8b of the circuit board 8.
Variations may be made by one skilled in the art without
departing from the scope of the present invention.
[0047] Various further aspects and features of the
present invention are defined in the appended claims.
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Combinations of features from the dependent claims
may be combined with features of the independent
claims as appropriate and not merely as explicitly set
out in the claims.

Claims

1. A connector for a cartridge of electronic parts, which
is a plug type connector fixed to a side plate of the
cartridge of electronic parts, comprising:

a plug housing including a back face opposing
to the side plate of the cartridge of electronic
parts;
a cover housing combined with the plug hous-
ing; and
a circuit board held by both the housings.

2. The connector for a cartridge of electronic parts ac-
cording to claim 1, wherein the plug housing and
the cover housing are combined with each other be-
ing relatively slid in a direction parallel with a surface
of the circuit board.

3. The connector for a cartridge of electronic parts ac-
cording to claim 2, wherein the cover housing in-
cludes guide grooves to guide a sliding motion of
the plug housing, and edge sections of the circuit
board and edge sections of the plug housing are
slid in the guide grooves.

4. The connector for a cartridge of electronic parts ac-
cording to claim 1, wherein the circuit board is con-
nected with the plug housing in such a manner that
the circuit board covers an open portion of the plug
housing, and a closed cross-section is formed by
the circuit board and the plug housing.

5. The connector for a cartridge of electronic parts ac-
cording to claim 1, wherein a unit including the plug
housing, the circuit board and a contact is incorpo-
rated into the cover housing.

6. The connector for a cartridge of electronic parts ac-
cording to claim 5, wherein a forward end of a hold-
ing member to hold the circuit board and an ex-
posed end portion of a lead penetrating the circuit
board are located on the substantially same face as
the back face of the plug housing, and they are lo-
cated at the most backward position of the unit.

7. The connector for a cartridge of electronic parts ac-
cording to claim 6, wherein the cover housing in-
cludes a protruding section for attaching to the car-
tridge of electronic parts.

8. The connector for a cartridge of electronic parts ac-

cording to claim 1, wherein a lock section for locking
both the plug housing and the cover housing, which
are combined with each other, is arranged in a
space surrounded by the plug housing and the cov-
er housing.

9. The connector for a cartridge of electronic parts ac-
cording to claim 1, wherein the cartridge of electron-
ic parts is a cartridge of toner.

10. A plug adapted to be connectable to the connector
according to any preceding claim.

11. A cartridge including the connector according to any
of the preceding claims.

12. A toner cartridge including the connector according
to any of the preceding claims.

13. A copier, a facsimile terminal equipment or a printer
arranged to receive the toner cartridge according to
claim 12.
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